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Grade  12  Diploma  Examination 
Description 

Time:  This  examination  was  developed  to 
be  completed  in  2.5  h;  however,  you  may 
take  an  additional  0.5  h to  complete  the 
examination. 

This  is  a closed-book  examination 
consisting  of 

• 33  multiple-choice  and  6 numerical- 
response  questions,  of  equal  value, 
worth  65%  of  the  examination 

• 3 written-response  questions  worth 
35%  of  the  examination 

This  examination  contains  sets  of 
related  questions. 

A set  of  questions  may  contain 
multiple-choice  and/or  numerical- 
response  and/or  written-response 
questions. 

Tear-out  data  pages  are  included  near  the 
back  of  this  booklet. 

Note:  The  perforated  pages  at  the 
back  of  this  booklet  may  be  torn  out 
and  used  for  your  rough  work. 

No  marks  will  be  given  for  work  done 
on  the  tear-out  pages. 


Instructions 

•You  are  expected  to  provide  a graphing 
calculator  approved  by  Alberta  Learning. 

•You  are  expected  to  have  cleared  your 
calculator  of  all  information  that  is 
stored  in  the  programmable  or 
parametric  memory. 

• Use  only  an  HB  pencil  for  the  machine- 
scored  answer  sheet. 

• Fill  in  the  information  required  on  the 
answer  sheet  and  the  examination 
booklet  as  directed  by  the  presiding 
examiner. 

• Read  each  question  carefully. 

• Consider  all  numbers  used  in  the 
questions  to  be  exact  numbers  and  not 
the  result  of  a measurement. 

• If  you  wish  to  change  an  answer,  erase 
all  traces  of  your  first  answer. 

• Do  not  fold  the  answer  sheet. 

• The  presiding  examiner  will  collect  your 
answer  sheet  and  examination  booklet 
and  send  them  to  Alberta  Learning. 

• Now  turn  this  page  and  read  the  detailed 
instructions  for  answering  machine- 
scored  and  written-response  questions. 


Multiple  Choice 


Numerical  Response 


• Decide  which  of  the  choices  best 
completes  the  statement  or  answers 
the  question. 

• Locate  that  question  number  on  the 
separate  answer  sheet  provided  and  fill 
in  the  circle  that  corresponds  to  your 
choice. 

Example 

This  examination  is  for  the  subject  of 

A.  biology 

B.  physics 

C.  chemistry 

D.  mathematics 

Answer  Sheet 

® ® © # 


Record  your  answer  on  the  answer  sheet 
provided  by  writing  it  in  the  boxes  and 
then  filling  in  the  corresponding  circles. 

If  an  answer  is  a value  between  0 and  1 
(e.g.,  0.7),  then  be  sure  to  record  the  0 
before  the  decimal  place. 

Enter  the  first  digit  of  your  answer  in 
the  left-hand  box.  Any  boxes  on  the 
right  that  are  not  needed  are  to 
remain  blank. 


Examples 

Calculation  Questions  and  Solutions 

The  value  of  tan  35°,  to  the  nearest  tenth,  is 


(Record  your  answer  in  the  numerical-response 
section  on  the  answer  sheet.) 

Calculator  value:  0.7002075 

Value  to  be  recorded:  0.7 


Record  0.7  on  the 
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A particular  matrix  operation  produces  the 
equation 


1 

0.5 

a 

b 

1.5 

4 

c 

8 

In  the  equation  above,  the  value  of 

a is (Record  in  the  first  column) 

b is (Record  in  the  second  column) 

c is (Record  in  the  third  column) 

(Record  all  three  digits  of  your  answer  in  the 
numerical-response  section  on  the  answer 
sheet.) 

Value  to  be  recorded:  213 


Record  213  on  the 
answer  sheet 
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Written  Response 

• Write  your  responses  in  the 
examination  booklet  as  neatly  as 
possible. 

• For  full  marks,  your  responses  must 
address  all  aspects  of  the  question. 

• Descriptions  and/or  explanations  of 
concepts  must  include  pertinent  ideas, 
diagrams,  calculations,  and  formulas. 

• Your  responses  must  be  presented 
in  a well-organized  manner  using 
complete  sentences  and  correct  units. 


Correct-Order  Question  and  Solution 

Four  different  sets  of  data  produce  the 
following  standard  deviations. 

1 0.3  2 2.4 

3 1.6  4 1.9 


When  these  four  standard  deviations  are 
arranged  in  order  from  lowest  to  highest,  the 
order  is , , , and . 

(Record  all  four  digits  of  your  answer  in  the 
numerical-response  section  on  the  answer 
sheet.) 


Value  to  be  recorded:  1342 

Record  1342  on  the 
answer  sheet 
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Digitized  by  the  Internet  Archive 


https://archive.org/details/3ppliedmathemati2002albe 


Use  the  following  information  to  answer  the  first  question. 


A box  contains  6 blue  balls  and  4 red  balls.  Two  balls  are  drawn  from  the 
box,  one  after  the  other,  without  replacement. 


1.  The  actions  described  above  will  result  in  events  that  are 

A.  dependent 

B.  independent 

C.  complementary 

D.  mutually  exclusive 


Use  the  following  information  to  answer  the  next  question. 


The  numbers  1 through  5 are  each  written  on  a separate  slip  of  paper,  and  the 
papers  are  placed  in  a box.  The  letters  A,  B,  C,  and  D are  each  written  on  a 
separate  slip  of  paper,  and  the  papers  are  placed  into  a different  box.  Jodi 
draws  one  slip  of  paper  from  each  box. 


2.  The  number  of  elements  in  the  sample  space  for  this  trial  is 

A.  51 

B.  20 

C.  9 

D.  2 
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Use  the  following  information  to  answer  the  next  question. 


A particular  traffic  light  at  the  outskirts  of  a town  is  red  for  30  s,  green  for 
25  s,  and  yellow  for  5 s in  every  minute. 


3.  The  probability  that  the  traffic  light  will  not  be  green  when  a motorist  first 


sees  it  is 

A. 

1 

2 

B. 

1 

12 

C. 

5 

12 

D. 

7 

12 

2 


Use  the  following  information  to  answer  the  next  question. 


Given  their  previous  performance,  the  probability  of  a particular  baseball  team 
• 4 

winning  any  given  game  is  — . 


4.  The  probability  that  the  team  will  win  their  next  2 games  is 


A. 


B. 


C. 

D. 


8 

5 

16 

25 

2 

5 

J_ 

25 
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Use  the  following  information  to  answer  the  next  question. 


The  average  individual  score  per  round  for  each  of  several  golfers  on  the  2000 
PGA  tour  is  recorded  in  the  table  below. 


Name 

Average 

Name 

Average 

Mike  Weir 

70.4 

Joe  Durrant 

70.9 

Greg  Chalmers 

70.5 

Tiger  Woods 

67.8 

David  Duval 

69.4 

Scott  Dunlop 

70.4 

Numerical  Response 


KW  The  standard  deviation,  a , of  the  golfers’  average  scores,  to  the  nearest  hundredth, 
is . 

(Record  your  answer  in  the  numerical-response  section  on  the  answer  sheet.) 


Use  the  following  information  to  answer  the  next  question. 


A medical  researcher  measured  the  body  temperature  of  700  people  and 
found  that  the  temperatures  were  normally  distributed  with  a mean  of  36.8°  C 
and  a standard  deviation  of  0.35°  C. 


5.  The  number  of  people  expected  to  have  a body  temperature  of  37.5°  C or  lower  is 


A. 

16 

B. 

68 

C. 

490 

D. 

684 
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Use  the  following  information  to  answer  the  next  question. 


A potato  chip  manufacturing  company  has  found  that  the  mean  mass  of  potato 
chips  in  its  bags  is  65  g and  the  standard  deviation  is  7 g. 


Numerical  Response 


WM  The  symmetric  95%  confidence  interval  for  the  mass  of  potato  chips  in  a bag,  to 
the  nearest  whole  number,  is  between  51  g and g. 

(Record  your  answer  in  the  numerical-response  section  on  the  answer  sheet.) 


Use  the  following  information  to  answer  the  next  question. 


A. 

60.0 

B. 

50.9 

C. 

32.0 

D. 

31.8 

5 


Use  the  following  information  to  answer  the  next  question. 


Vector  a has  a bearing  of  72°,  as  shown  in  the  diagram  below. 


S 


7.  If  vector  a is  multiplied  by  a negative  scalar,  then  the  new  vector  will  have  a 
bearing  of 

A.  108° 

B.  144° 

C.  252° 

D.  288° 
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Use  the  following  information  to  answer  the  next  question. 


A person  is  trying  to  sail  a boat  north  across  a river,  but  the  boat  is  being 
pushed  off-course  by  a 15  km/h  current  flowing  toward  the  east,  as  shown 
below. 


8.  Relative  to  the  shore,  the  actual  speed  of  the  boat  is  i km/h,  and  relative  to 
the  desired  path,  the  boat  is  travelling  off-course  by  an  angle,  6 , of  ii 

The  statement  above  is  completed  by  the  information  in  row 


i 

ii 

A. 

17 

o 

<N 

\D 

B. 

17 

28° 

C. 

13 

62° 

D. 

13 

o 

OO 

<N 
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Use  the  following  information  to  answer  the  next  question. 


Two  forces  act  on  a point  P.  The  first  force  has  a magnitude  of  100  N.  The 
second  force  has  a magnitude  of  80  N and  is  at  an  angle  of  50°  to  the  first 
force,  as  shown  below. 


100  N 


9.  The  magnitude  of  the  resultant  force,  to  the  nearest  newton,  is 


A. 

31  N 

B. 

128  N 

C. 

163  N 

D. 

180  N 

10.  Which  of  the  following  statements  describes  a vector  quantity? 

A.  A car  travelled  north. 

B.  A car  travelled  at  100  km/h. 

C.  A car  travelled  north  at  100  km/h. 

D.  A car  travelled  200  km  at  100  km/h. 
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Use  the  following  information  to  answer  the  next  question. 


A golfer  tees  off  and  hits  a drive.  The  285  yd  drive  is  affected  by  a westerly 
wind  that  pushes  the  ball  39  yd  off-line,  as  shown  in  the  diagram  below. 


11. 


If  there  had  been  no  wind,  then  the  distance,  jc,  that  the  ball  would  have 
travelled  is 


A.  246  yd 

B.  282  yd 

C.  288  yd 

D.  324  yd 
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Use  the  following  information  to  answer  the  next  question. 


Two  tractors  pull  on  a large  block  with  a force  of  10  000  N each.  Each  of  the 
tractors  pulls  at  an  angle  20°  from  the  direction  that  the  block  is  to  move  in,  as 
shown  below. 


The  force  exerted  by  the  tractors  can  be  modelled  by  the  vector  diagram  shown 
below. 


1 Written  Response — 10% 


a 


a. 


Determine  the  measure  of  angle  6 in  the  vector  diagram. 
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b.  Calculate  the  magnitude,  x,  of  the  resultant  force  that  the  tractors  exert  on  the 
block. 


c.  If  a force  of  18  000  N is  required  to  move  the  block,  will  the  tractors  be  able  to 
do  so?  Explain  and  justify  your  answer  mathematically. 
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Use  the  following  information  to  answer  the  next  two  questions. 


A student  walks  a total  of  7 blocks  from  her  home  to  school.  Each  block  is 
150  m long. 


12.  The  direction  and  straight-line  distance  from  the  student’s  home  to  her  school  are, 
respectively, 

A.  E37°N  and  750  m 

B.  E53°N  and  750  m 

C.  E37°N  and  1 050  m 

D.  E53°N  and  1 050  m 


13.  The  number  of  different  paths  that  the  student  could  choose  to  travel  from  home  to 
school,  if  she  travels  only  directly  north  and  east,  is 

A.  6 

B.  7 

C.  12 

D.  35 
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Use  the  following  information  to  answer  the  next  question . 


The  graduation  council  has  been  given  the  task  of  determining  the  menu  for  the 

graduation  banquet. 

They  have  to  select  one  salad,  one  main  course,  one  side 

dish,  one  vegetable  dish,  and  one  dessert  from  the  following  choices. 

Salad: 

caesar,  garden,  tomato-herb,  pasta 

Main  course: 

chicken,  beef,  fish 

Side  dish: 

rice,  baked  potato,  mashed  potato,  French  fries,  pasta 

Vegetable: 

peas,  com,  carrots,  mixed  vegetables,  broccoli 

Dessert: 

cheesecake,  pudding,  ice  cream,  pie 

Numerical  Response 


BS1  The  number  of  possible  menu  combinations  is . 

(Record  your  answer  in  the  numerical-response  section  on  the  answer  sheet.) 
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Use  the  following  information  to  answer  the  next  question . 


The  table  below  shows  the  number  of  vehicles  parked  in  a downtown  parking 
lot  over  a three-day  period. 


Cars 

Buses 

Bicycles 

Thursday 

72 

6 

7 

Friday 

81 

2 

2 

Saturday 

94 

3 

12 

The  charge  for  cars  is  $6,  the  charge  for  buses  is  $15,  and  there  is  no  charge 
for  bicycles.  The  total  revenue  for  each  of  the  three  days  can  be  determined 
from  the  product  of  the  two  matrices  below. 


72  6 7 

6 

81  2 2 

X 

15 

94  3 12 

0 

14.  From  this  matrix  operation,  it  can  be  determined  that  the  revenue  from 

A.  cars  on  Thursday  was  $522 

B.  all  vehicles  on  Saturday  was  $609 

C.  all  vehicles  on  Thursday  was  $516 

D.  buses  over  the  three  days  was  $516 
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Use  the  following  information  to  answer  the  next  question. 


A paperboy  who  delivers  papers  on  his  bike  can  travel  only  on  the  trails 
represented  in  the  diagram  below. 


House  B 


f House  A 

2 1 

2 


The  number  beside  a vertex  indicates  the  number  of  trails  that  lead  to  that 
vertex. 


15.  The  number  of  different  trails  that  the  paperboy  can  take  to  get  from  house  A to 
house  B without  backtracking  is 


A. 

36 

B. 

60 

C. 

72 

D. 

120 

Use  the  following  information  to  answer  the  next  question. 


A Matrix  Equation 


-3  11 
2 8 


+ 3 


a b 
c d 


0 26 
35  14 


Numerical  Response 


In  this  equation,  the  value  of  c is 


(Record  your  answer  in  the  numerical-response  section  on  the  answer  sheet.) 
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16.  On  which  of  the  following  matrices  can  addition  be  performed? 


A. 


a b c 
d e f 


and 


8 

h 


B. 


a b c 
d e f 


and 


g h 
i J 
k l 


C. 


a b c 
d e f 


and 


a b 
c d 


D. 


a b c 
d e f 


and 


g h i 
j k l 
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Use  the  following  information  to  answer  the  next  question. 


A researcher  discovered  mould  growing  in  a petri  dish  in  her  laboratory. 

When  first  observed,  the  mould  covered  only  12.5%  of  the  dish’s  surface. 
After  24  hours,  the  surface  area  of  the  mould  doubled  in  size,  as  shown  in  the 
table  below. 


Time  (h) 

Area  covered  (%) 

0 

12.5 

24 

25 

Numerical  Response 


If  the  mould  continues  to  grow  at  the  same  rate,  the  petri  dish  will  be  covered  with 
mould  after hours. 

(Record  your  answer  in  the  numerical-response  section  on  the  answer  sheet.) 
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Use  the  following  information  to  answer  the  next  two  questions. 


The  diagrams  below  show  the  first  two  iterations  of  a fractal  pattern.  In  each 
consecutive  iteration,  8 new  circles  are  drawn  around  the  circles  created  in  the 
previous  iteration. 


Iteration  1 


17.  The  total  number  of  new  circles  created  in  iteration  3 will  be 


A. 

17 

B. 

64 

C. 

72 

D. 

81 
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Use  the  following  additional  information  to  answer  the  next  question. 


The  diameter  of  the  new  circle  created  by  each  of  the  first  four  iterations  is 
shown  in  the  table  below. 


Iteration 

1 

2 

3 

4 

Diameter  in  units 

2 

0.667 

0.222 

0.074 

This  data  can  be  modelled  by  an  exponential  regression  equation  in  the  form 
y - a-  bx. 


18.  The  diameter,  to  the  nearest  thousandth  of  a unit,  of  each  new  circle  created  by 
iteration  7 would  be 

A.  0.003  units 

B.  0.008  units 

C.  0.025  units 

D.  0.518  units 
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Use  the  following  information  to  answer  the  next  question. 


A group  of  biologists  studied  the  population  of  wolves  in  an  area  in  northern 
Canada.  The  biologists  found  that  the  number  of  wolves  was  directly  related  to 
the  number  of  caribou  found  in  the  study  area.  The  wolf  population  for  the 
period  of  the  study  is  shown  in  the  table  below. 


Year 

Wolf  Population 

Base  year  (0) 

400 

1 

548 

2 

800 

3 

1 168 

Written  Response — 10% 


I 2.|  a.  State  the  exponential  regression  equation  for  this  data  in  the  form  y = afc. 

Round  the  value  of  a to  the  nearest  whole  number  and  the  value  of  b to  the 
nearest  hundredth. 


b.  The  biologists  found  that  a herd  of  approximately  17  800  caribou  was  needed 
to  sustain  650  wolves.  If  the  wolf  population  continued  increasing  at  the 
same  rate  as  it  did  in  years  0 to  3 of  the  study,  how  many  caribou  would  be 
required  to  sustain  the  wolf  population  in  year  4? 
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Use  the  following  additional  information  to  answer  the  next  part  of  the  question. 


The  area  the  biologists  studied  was  approximately  14  500  km2,  and  they 
found  the  maximum  population  density  of  wolves  to  be  18  wolves/ 100  km2. 


c.  • What  is  the  maximum  number  of  wolves  that  this  area  can  sustain? 


• If  the  wolf  population  continued  increasing  at  the  same  rate  as  it  did  in  years 
0 to  3 of  the  study,  how  much  time  will  have  elapsed  when  this  maximum 
number  of  wolves  is  reached? 
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Use  the  following  information  to  answer  the  next  question. 


The  highest  tides  on  Earth  occur  in  the  Minas  Basin  in  the  Bay  of  Fundy, 
Nova  Scotia,  where  tides  can  reach  a maximum  height  of  16  m.  The  tidal 
heights  over  a particular  period  are  graphed  below. 


y 


Hour 

This  graph  can  be  represented  by  the  sinusoidal  function 

y = a • sin  (0.52*  - 1 .57)  + d 


19.  The  value  of  d in  the  sinusoidal  function  is 


A. 

0 

B. 

8 

C. 

12 

D. 

16 
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Use  the  following  information  to  answer  the  next  three  questions. 


The  function  y = 17.14  sin  (0.48  x-  1.75)  + 7.11,  where  x represents  the 
number  of  the  month,  models  the  average  monthly  temperature,  in  degrees 
Celsius,  for  Edmonton. 


20.  The  amplitude  of  this  function  is 


A.  0.48°C 

B.  1.75°C 

C.  7.11°C 

D.  17.14°C 


21.  The  maximum  average  temperature  in  Edmonton  can  be  found  by  adding 
17.14°C  and 

A.  7.11°C 

B.  0.48°C 

C.  1.75°C 

D.  -1.75°C 


22.  Using  her  calculator  set  in  radian  mode,  a tourist  is  able  to  determine  that  the 
average  monthly  temperature  in  Edmonton  for  month  8 (August)  is 


A. 

1.8°C 

B. 

7.11°C 

C. 

22.0°C 

D. 

25.1°C 
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Use  the  following  information  to  answer  the  next  question. 


A manufacturer  wishes  to  determine  the  cost  of  producing  a plastic  garbage 
container.  The  lid  of  the  container  is  in  the  shape  of  a hemisphere,  and  it  is 
attached  to  a closed-bottom  cylinder,  as  shown  in  the  diagram  below.  The 
opening  for  the  garbage  swings  shut  when  not  in  use. 


The  surface  area  of  the  container  can  be  determined  by  using  the  formula 

SA  = 7TT2  + 2/crh  + 2 7Tr2 

The  plastic  required  to  produce  the  container  costs  $0.0006/cm2. 


23.  The  cost  of  the  plastic  required  to  produce  one  garbage  container  is 


A. 

$7.68 

B. 

$11.07 

C. 

$15.36 

D. 

$29.22 
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Use  the  following  information  to  answer  the  next  question . 


The  surface  area  to  be  repainted  on  an  older  model  car  is  17m2.  The  paint 
costs  $42.50  per  can,  including  tax,  and  each  can  will  cover  2.75  m2.  Paint 
must  be  purchased  in  whole  cans. 


24,  The  total  cost  to  purchase  the  number  of  cans  of  paint  required  is 


A. 

$297.50 

B. 

$263.50 

C. 

$262.73 

D. 

$240.83 
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Use  the  following  information  to  answer  the  next  question. 


The  manufacturer  of  hollow  plastic  cones  wishes  to  calculate  the  profit  on  the 

sale  of  a cone  with  the  dimensions  shown  below. 

It  costs  $0.08/in2  to 

produce  this  cone.  The  cone  will  be  sold  for  $5.99. 

k — 2.5  in — ► 

\ /’$ 
\ / r*\ 

\ / 'O 

\ / *o’ 

The  surface  area  of  this  cone  can  be  calculated  using  the  formula 

S A = nrs 

where  r is  the  radius  and  s is  the  slant  height. 

25.  The  profit  made  on  the  sale  of  one  cone  will  be 


A. 

$0.48 

B. 

$1.55 

C. 

$2.22 

D. 

$5.91 
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Use  the  following  information  to  answer  the  next  question. 


The  Duffys  have  a grain  bin  on  their  farm.  The  bin,  which  is  made  in  the 
shape  of  a cylinder  and  a cone,  has  the  dimensions  shown  below. 


26.  The  maximum  volume  of  this  bin  is 


A. 

57.14  m3 

B. 

125.36  m: 

C. 

140.72  m; 

D. 

171.43  m: 
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Use  the  following  information  to  answer  the  next  question. 


The  Hacketts  are  planning  to  pour  a concrete  driveway.  The  driveway  will  be 
6.25  m by  7.0  m by  0.10  m deep,  and  the  concrete  pads  will  be  bordered 
with  brick,  as  shown  in  the  diagram  below. 


-6.25  m 


To  determine  the  cost  of  the  concrete,  the  Hacked’ s must  first  calculate  its 

volume. 


27.  If  concrete  costs  $ 142.25/m3,  the  total  cost  of  the  concrete  portion  of  the 
driveway  will  be 


A. 

$572.56 

B. 

$531.66 

C. 

$286.28 

D. 

$124.77 
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Use  the  following  information  to  answer  the  next  question. 


The  Jones  bought  a new  house  for  $149  700.  As  a result  of  economic  growth 
in  the  area,  the  value  of  their  house  increased  at  an  average  rate  of  8 %/a  for 
5 years. 


28.  The  value  of  their  house  after  the  5 years,  to  the  nearest  dollar,  was 


A. 

$219  958 

B. 

$209  580 

C. 

$198  754 

D. 

$161  676 

Use  the  following  information  to  answer  the  next  question. 


A student  entered  the  data  for  a $17  000  loan,  compounded  monthly  at  6%/a, 
on  the  computer  spreadsheet  shown  below. 


A 

B 

_ c 

D 

L E 

1 

Loan  Amortization  Table 

2 

3 

Interest  Rate  = 

0.06 

Year  = 

5 

4 

Number  of 
payments  = 

60 

Compound  = 

12 

5 

Principal  = 

17  000 

6 

Payment  = 

327 

7 

8 

Payment 

Outstanding 

Balance 

Payment  to 
Interest 

Payment  to 
Principal 

Principal 

Owed 

9 

1 

=$B$5 

=B9*($B$3/$D$4) 

=$B$6-C9 

=B9-D9 

10 

2 

=E9 

=B  10*($B$3/$D$4) 

=$B$6-C10 

=B10+D10 

Numerical  Response 


^3  The  value  of  cell  C9,  to  the  nearest  dollar,  is  $ . 

(Record  your  answer  in  the  numerical-response  section  on  the  answer  sheet.) 
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Use  the  following  information  to  answer  the  next  two  questions. 


Owen  invested  $2  000  three  years  ago.  During  this  time,  he  has  been  tracking 
the  investment  by  recording  its  value  at  the  end  of  each  year. 


Year 

Value 

0 

$2  000.00 

1 

$2  160.00 

2 

$2  309.04 

3 

$2  477.98 

29.  The  average  annual  rate  of  return  on  this  investment,  to  the  nearest  tenth  of  a 
percentage,  is 


A. 

0.7%/a 

B. 

1.1%/a 

C. 

1.2%/a 

D. 

7.4%/a 

30.  The  total  return  on  this  investment  after  year  3 is 


A. 

$168.94 

B. 

$477.98 

C. 

$6  947.02 

D. 

$8  947.02 
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Use  the  following  information  to  answer  the  next  question. 


A person  purchases  a new  car  for  $21  500.00.  He  takes  out  a four- year  loan  at 
7%/a,  compounded  monthly.  The  following  spreadsheet  shows  the  entries  for 
the  first  two  monthly  payments. 


A 

B 

C 

D 

E 

F 

1 

Month 

Current 

Balance 

Interest 

Charged 

Balance  with 
Interest 

Payment 

New 

Balance 

2 

1 

$21  500.00 

$125.42 

$21  625.42 

$514.84 

$21  110.58 

3 

2 

$21  110.58 

$123.15 

$21  233.73 

$514.84 

$20  718.89 

31.  Which  of  the  following  formulas  would  have  been  used  to  calculate  the  new 
balance  at  the  end  of  month  2? 

A.  =D3  - C3 

B.  =B3  + E3 

C.  =D3  - E3 

D.  =D3  + E3 
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Use  the  following  information  to  answer  the  next  question. 


Mike  is  planning  to  purchase  a sofa  and  chair  set  for  his  new  apartment.  He  is 
considering  the  following  two  options. 

Option  One:  “rent-to-own”  with  a down  payment  of  $179.99  and 

24  monthly  payments  of  $58.50 

Option  Two:  purchase  the  set  outright  for  $1099.00  (including  taxes) 


32.  The  difference  in  total  cost  between  the  two  options,  to  the  nearest  dollar,  is 


A. 

$125 

B. 

$193 

C. 

$305 

D. 

$485 
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Use  the  following  information  to  answer  the  next  question. 


A couple  plans  to  purchase  a home.  They  will  take  out  a 25-year  mortgage 
for  $146  000  at  7.0%/a,  compounded  semi-annually.  The  monthly  payments 
on  this  mortgage  will  be  $1  022.61. 


33.  The  total  amount  of  interest,  to  the  nearest  dollar,  that  the  couple  will  pay  on  this 
mortgage  is 

A.  $306  783 

B.  $160  783 

C.  $25  565 

D.  $12  271 
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Use  the  following  information  to  answer  the  next  question. 


In  1998,  a truck  dealership  sold  300  blue  trucks,  100  green  trucks,  and 
200  red  trucks.  In  1999,  sales  of  blue  trucks  decreased  by  10%,  sales  of 
green  trucks  increased  by  20%,  and  sales  of  red  trucks  increased  by  30%. 
This  situation  can  be  modelled  by  the  matrix  operation  shown  below. 


0.9 

0 

0 

300 

0 

1.2 

0 

X 

100 

= 

0 

0 

1.3 

200 

Written  Response — 15% 


r~37|  a.  Calculate  the  product  of  the  matrices  above. 


b.  How  many  green  trucks  were  sold  in  1999? 


c.  Assume  that  the  pattern  continues.  Use  matrix  multiplication  to  determine  the 
sales  for  each  colour  of  truck  in  the  year  2000. 


34 


Use  the  following  additional  information  to  answer  the  next  part  of  the  question. 


In  1998,  of  all  vehicles  sold  at  a different  vehicle  dealership,  800  were  trucks 
and  600  were  sport  utility  vehicles  (SUVs). 

In  1999,  8%  of  the  truck  owners  traded  in  their  trucks  for  new  SUVs,  and 
22%  of  the  SUV  owners  traded  in  their  SUVs  for  new  trucks. 

No  SUV  or  truck  owner  switched  to  a different  type  of  vehicle  and  no  owner 
of  other  types  of  vehicles  switched  to  an  SUV  or  a truck. 


d.  • Represent  this  information  by  completing  the  2x2  matrix  below,  and  then 
perform  the  matrix  multiplication. 


• Explain  what  the  product  of  the  matrix  multiplication  in  the  bullet  above 
means  in  this  context. 


You  have  now  completed  the  examination. 

If  you  have  time , you  may  wish  to  check  your  answers. 
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Fold  and  tear  along  perforation. 


Applied  Mathematics  30  Formula  Sheet 

The  following  information  may  be  useful  in  writing  this  examination. 


Cost  and  Design 
Area 

9 

Circle  A- nr 


Triangle  A = 


bxh 


Parallelogram  A = bxh 
Trapezoid  A = h ^ L ' ' 


Surface  Area 


Sphere  SA  = 4 nr2 
Cylinder  SA  = 2 nr2+  2 nrh 
Cone  SA  = nr2  + nrs 


Trigonometry  and  Vectors 

a _ b _ c 
sin  A sin  B sin  C 


b2  + c2  - 2 be  • cos  A 


cos  A = 


b2  + c2-a2 
2 be 


Statistics  and  Probability 

p = np 

<7  = ylnp(l-p) 


Conf.  int:  p ± z (cr) 


Volume 


Sphere  V = ^/rr3 
Cylinder  V = nr2h 

Prism  V = Bh,  where  B is  the  area  of  the 
base 


Cone  V = —nr2h 
3 


Pyramid  V = 


B-h 

3 


where  B is  the  area  of 
the  base 


P(A  or  B)  = P(A)  + P(B) 
P(A  and  B)  = P(A)  • P{B) 
P(A  and  B)  = P(A)  • P(B\A) 


Regression  Models 

y = a • sin(foc  + c)  + d 

• a lK 
period  = — 

2 

y - ax  + bx  + c 
y = ax  + b 

y = a- bx 


Areas  under  the 
Standard  Normal  Curve 


z = 


x-ju 


z 

0.09 

0.08 

0.07 

0.06 

0.05 

0.04 

0.03 

0.02 

0.01 

0.00 

-3.4 

0.0002 

0.0003 

0.0003 

0.0003 

0.0003 

0.0003 

0.0003 

0.0003 

0.0003 

0.0003 

-3.3 

0.0003 

0.0004 

0.0004 

0.0004 

0.0004 

0.0004 

0.0004 

0.0005 

0.0005 

0.0005 

-3.2 

0.0005 

0.0005 

0.0005 

0.0006 

0.0006 

0.0006 

0.0006 

0.0006 

0.0007 

0.0007 

-3.1 

0.0007 

0.0007 

0.0008 

0.0008 

0.0008 

0.0008 

0.0009 

0.0009 

0.0009 

0.0010 

-3.0 

0.0010 

0.0010 

0.0011 

0.0011 

0.0011 

0.0012 

0.0012 

0.0013 

0.0013 

0.0013 

-2.9 

0.0014 

0.0014 

0.0015 

0.0015 

0.0016 

0.0016 

0.0017 

0.0018 

0.0018 

0.0019 

-2.8 

0.0019 

0.0020 

0.0021 

0.0021 

0.0022 

0.0023 

0.0023 

0.0024 

0.0025 

0.0026 

-2.7 

0.0026 

0.0027 

0.0028 

0.0029 

0.0030 

0.0031 

0.0032 

0.0033 

0.0034 

0.0035 

-2.6 

0.0036 

0.0037 

0.0038 

0.0039 

0.0040 

0.0041 

0.0043 

0.0044 

0.0045 

0.0047 

-2.5 

0.0048 

0.0049 

0.0051 

0.0052 

0.0054 

0.0055 

0.0057 

0.0059 

0.0060 

0.0062 

-2.4 

0.0064 

0.0066 

0.0068 

0.0069 

0.0071 

0.0073 

0.0075 

0.0078 

0.0080 

0.0082 

-2.3 

0.0084 

0.0087 

0.0089 

0.0091 

0.0094 

0.0096 

0.0099 

0.0102 

0.0104 

0.0107 

-2.2 

0.0110 

0.0113 

0.0116 

0.0119 

0.0122 

0.0125 

0.0129 

0.0132 

0.0136 

0.0139 

-2.1 

0.0143 

0.0146 

0.0150 

0.0154 

0.0158 

0.0162 

0.0166 

0.0170 

0.0174 

0.0179 

-2.0 

0.0183 

0.0188 

0.0192 

0.0197 

0.0202 

0.0207 

0.0212 

0.0217 

0.0222 

0.0228 

-1.9 

0.0233 

0.0239 

0.0244 

0.0250 

0.0256 

0.0262 

0.0268 

0.0274 

0.0281 

0.0287 

-1.8 

0.0294 

0.0301 

0.0307 

0.0314 

0.0322 

0.0329 

0.0336 

0.0344 

0.0351 

0.0359 

-1.7 

0.0367 

0.0375 

0.0384 

0.0392 

0.0401 

0.0409 

0.0418 

0.0427 

0.0436 

0.0446 

-1.6 

0.0455 

0.0465 

0.0475 

0.0485 

0.0495 

0.0505 

0.0516 

0.0526 

0.0537 

0.0548 

-1.5 

0.0559 

0.0571 

0.0582 

0.0594 

0.0606 

0.0618 

0.0630 

0.0643 

0.0655 

0.0668 

-1.4 

0.0681 

0.0694 

0.0708 

0.0721 

0.0735 

0.0749 

0.0764 

0.0778 

0.0793 

0.0808 

-1.3 

0.0823 

0.0838 

0.0853 

0.0869 

0.0885 

0.0901 

0.0918 

0.0934 

0.0951 

0.0968 

-1.2 

0.0985 

0.1003 

0.1020 

0.1038 

0.1056 

0.1075 

0.1093 

0.1112 

0.1131 

0.1151 

-1.1 

0.1170 

0.1190 

0.1210 

0.1230 

0.1251 

0.1271 

0.1292 

0.1314 

0.1335 

0.1357 

-1.0 

0.1379 

0.1401 

0.1423 

0.1446 

0.1469 

0.1492 

0.1515 

0.1539 

0.1562 

0.1587 

-0.9 

0.1611 

0.1635 

0.1660 

0.1685 

0.1711 

0.1736 

0.1762 

0.1788 

0.1814 

0.1841 

-0.8 

0.1867 

0.1894 

0.1922 

0.1949 

0.1977 

0.2005 

0.2033 

0.2061 

0.2090 

0.2119 

-0.7 

0.2148 

0.2177 

0.2206 

0.2236 

0.2266 

0.2296 

0.2327 

0.2358 

0.2389 

0.2420 

-0.6 

0.2451 

0.2483 

0.2514 

0.2546 

0.2578 

0.2611 

0.2643 

0.2676 

0.2709 

0.2743 

-0.5 

0.2776 

0.2810 

0.2843 

0.2877 

0.2912 

0.2946 

0.2981 

0.3015 

0.3050 

0.3085 

-0.4 

0.3121 

0.3156 

0.3192 

0.3228 

0.3264 

0.3300 

0.3336 

0.3372 

0.3409 

0.3446 

-0.3 

0.3483 

0.3520 

0.3557 

0.3594 

0.3632 

0.3669 

0.3707 

0.3745 

0.3783 

0.3821 

-0.2 

0.3859 

0.3897 

0.3936 

0.3974 

0.4013 

0.4052 

0.4090 

0.4129 

0.4168 

0.4207 

-0.1 

0.4247 

0.4286 

0.4325 

0.4364 

0.4404 

0.4443 

0.4483 

0.4522 

0.4562 

0.4602 

-0.0 

0.4641 

0.4681 

0.4721 

0.4761 

0.4801 

0.4840 

0.4880 

0.4920 

0.4960 

0.5000 

Areas  under  the  Standard  Normal  Curve 


z 

0.00 

0.01 

0.02 

0.03 

0.04 

0.05 

0.06 

0.07 

0.08 

0.09 

0.0 

0.5000 

0.5040 

0.5080 

0.5120 

0.5160 

0.5199 

0.5239 

0.5279 

0.5319 

0.5359 

0.1 

0.5398 

0.5438 

0.5478 

0.5517 

0.5557 

0.5596 

0.5636 

0.5675 

0.5714 

0.5753 

0.2 

0.5793 

0.5832 

0.5871 

0.5910 

0.5948 

0.5987 

0.6026 

0.6064 

0.6103 

0.6141 

0.3 

0.6179 

0.6217 

0.6255 

0.6293 

0.6331 

0.6368 

0.6406 

0.6443 

0.6480 

0.6517 

0.4 

0.6554 

0.6591 

0.6628 

0.6664 

0.6700 

0.6736 

0.6772 

0.6808 

0.6844 

0.6879 

0.5 

0.6915 

0.6950 

0.6985 

0.7019 

0.7054 

0.7088 

0.7123 

0.7157 

0.7190 

0.7224 

0.6 

0.7257 

0.7291 

0.7324 

0.7357 

0.7389 

0.7422 

0.7454 

0.7486 

0.7517 

0.7549 

0.7 

0.7580 

0.7611 

0.7642 

0.7673 

0.7704 

0.7734 

0.7764 

0.7794 

0.7823 

0.7852 

0.8 

0.7881 

0.7910 

0.7939 

0.7967 

0.7995 

0.8023 

0.8051 

0.8078 

0.8106 

0.8133 

0.9 

0.8159 

0.8186 

0.8212 

0.8238 

0.8264 

0.8289 

0.8315 

0.8340 

0.8365 

0.8389 

1.0 

0.8413 

0.8438 

0.8461 

0.8485 

0.8508 

0.8531 

0.8554 

0.8577 

0.8599 

0.8621 

1.1 

0.8643 

0.8665 

0.8686 

0.8708 

0.8729 

0.8749 

0.8770 

0.8790 

0.8810 

0.8830 

1.2 

0.8849 

0.8869 

0.8888 

0.8907 

0.8925 

0.8944 

0.8962 

0.8980 

0.8997 

0.9015 

1.3 

0.9032 

0.9049 

0.9066 

0.9082 

0.9099 

0.9115 

0.9131 

0.9147 

0.9162 

0.9177 

1.4 

0.9192 

0.9207 

0.9222 

0.9236 

0.9251 

0.9265 

0.9279 

0.9292 

0.9306 

0.9319 

1.5 

0.9332 

0.9345 

0.9357 

0.9370 

0.9382 

0.9394 

0.9406 

0.9418 

0.9429 

0.9441 

1.6 

0.9452 

0.9463 

0.9474 

0.9484 

0.9495 

0.9505 

0.9515 

0.9525 

0.9535 

0.9545 

1.7 

0.9554 

0.9564 

0.9573 

0.9582 

0.9591 

0.9599 

0.9608 

0.9616 

0.9625 

0.9633 

1.8 

0.9641 

0.9649 

0.9656 

0.9664 

0.9671 

0.9678 

0.9686 

0.9693 

0.9699 

0.9706 

1.9 

0.9713 

0.9719 

0.9726 

0.9732 

0.9738 

0.9744 

0.9750 

0.9756 

0.9761 

0.9767 

2.0 

0.9772 

0.9778 

0.9783 

0.9788 

0.9793 

0.9798 

0.9803 

0.9808 

0.9812 

0.9817 

2.1 

0.9821 

0.9826 

0.9830 

0.9834 

0.9838 

0.9842 

0.9846 

0.9850 

0.9854 

0.9857 

2.2 

0.9861 

0.9864 

0.9868 

0.9871 

0.9875 

0.9878 

0.9881 

0.9884 

0.9887 

0.9890 

2.3 

0.9893 

0.9896 

0.9898 

0.9901 

0.9904 

0.9906 

0.9909 

0.9911 

0.9913 

0.9916 

2.5 

0.9918 

0.9920 

0.9922 

0.9925 

0.9927 

0.9929 

0.9931 

0.9932 

0.9934 

0.9936 

2.5 

0.9938 

0.9940 

0.9941 

0.9943 

0.9945 

0.9946 

0.9948 

0.9949 

0.9951 

0.9952 

2.6 

0.9953 

0.9955 

0.9956 

0.9957 

0.9959 

0.9960 

0.9961 

0.9962 

0.9963 

0.9964 

2.7 

0.9965 

0.9966 

0.9967 

0.9968 

0.9969 

0.9970 

0.9971 

0.9972 

0.9973 

0.9974 

2.8 

0.9974 

0.9975 

0.9976 

0.9977 

0.9977 

0.9978 

0.9979 

0.9979 

0.9980 

0.9981 

2.9 

0.9981 

0.9982 

0.9982 

0.9983 

0.9984 

0.9984 

0.9985 

0.9985 

0.9986 

0.9986 

3.0 

0.9987 

0.9987 

0.9987 

0.9988 

0.9988 

0.9989 

0.9989 

0.9989 

0.9990 

0.9990 

3.1 

0.9990 

0.9991 

0.9991 

0.9991 

0.9992 

0.9992 

0.9992 

0.9992 

0.9993 

0.9993 

3.2 

0.9993 

0.9993 

0.9994 

0.9994 
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